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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser irradiating 
method and an apparatus which can form a crystalline 
semiconductor film having crystallinity close to that of a 
single crystal efficiently even if the area of a substrate is large, 
and to provide a method of manufacturing a semiconductor 
device, which includes the laser irradiation method. 
SOLUTION: This laser irradiation apparatus has a laser, a 
means 1 which transfers an application position of a laser 
beam on a laser application plane in a first direction or a 
second direction opposite to the first direction, a means 2 
which makes the shape of the laser beam elliptical or 
rectangular, and a stage which moves at least in the second 
direction. 
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1 

mxmi) u— tft, ?mwiz&v%u— tfft©?.?. 
s-&**ai t, miEflas*ffit*tt3)WBEu— tfft©j& 

2©*ftCiKX5r->?<>:, m5ui*»*tt4 

C»*9J2] I/— tf<h, IMtflBfcfcttSU— 1f3fc®JB 
1 ©*ft£*:liSS 1 ©*l6]ttt^lBl^ib 

2 0*iftlK:«i#, fro, jMSEl/— 0%fc*fbT»«>fcK 

tsnfcxf-^i:. trr6i:tt«itr«u- tf 

flfSMSB. 

I/— tfl4, »«!»a*fctt>^^5BiROHft:l — 

t, wiau— tm, i«*a*fctt^w»fioYAG 

1/— tf, YVO,l/-1f. YLFl/— tf, YA I O, 1/- 20 
If, if, ;Hf-l/— if, 7U+D"> H 

U— tf, Ti : 71/- iffr&jStftlfc— 
«?l^a7?feS d £ *«r«fr* U— if HH**a«. 
[M#Jg5] Bt*5Sl*fctt«|*5i2t*S^T, MSB 

v — if «o!^5SM * ft fc/vux mm<Dx.* ->-=? u — tf a 

r 1/— tf, K r U— tf*»6atfnfc-a*fctt*»fflT 
& -2> £ £ Sr^ittS U— tf B8WS«c 

[«f**6] ifcm»*S2CfenT, flrre 

5CtS«*tt5U- tffigMgfi. 30 

f - e u>x**r* - <t zftrnttz u— tf flaws 
a. 

tfjsa*8«. 

[»#«9] U— iffr£l/— tfft£5iau ->>J > H 
U*JUU>>Cfc«fc»3 fllMffi t fctt 5 mlfB 1/ — tf ft © JBM* 

rf >S ^-ti 0 ffliEU— tf ft ©fi8S«<m 
#ft. 

M10) I/— iffrSU— tfft£$gau v'J> 

i< vt>)]'\s>x\z£. Qmtomz&tfz u-vytoymx* 

>S7-»C«fc0ttFf5U— tfftOflSS*firg&^Wl$-&, fr 

o , miiB u— tf ft «: itffeflSMffl tc*t bt^fec flgM-r 
d £ Sfif*tt5 I — -tf mmj5&. 
[mil] Bt*«9*fcttlHI#«l Ofcfct^T, 50 
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[tt#«l 2] |»*Si9 7J51 
l^T, HUfSU— tftbT, JtaSSaSfcKJWI'XS&a© 
YAGW- tf, YVO, 1/— if, YLF!/— if, YA 1 
0,1/— tf, #5X1'— tf, JHf-U—tf, 7l/*tf> 
K5-f Kl/— tf, T i : tt??^ 7Wtf*68tfnfe 

-«*3t»4*»a*ffl ^-s d £ zft'&ff % v— tf flgw 

[ffi$« 1 3 ] H»*^ 9 1 0 K&UT, 

MIE1/— if i: LT, 31l*»»*fc»4A;^»iB©x+v' 
VI/— if A r 1/— tf, K r 1/— tf frSSlftlfc— ffl£ ft 

1ffr£l/— ifft£5SaL, ->'J >K'JAJH/>Xi:<tt) 
WK*»#ilt*W-*WBBU— tfftWJ^SrffiR^Sfc 
t b, AV ^ - ^ * &14# U > 5 7 - 1 

«t o wib u — tf ft © mttiSLS. e» «ke#» 
a. 

•tfffi ?> U— tfft*^ffiL, 5/ U > H 'J >X\Z£ <0 

m ^M^m \z a » mi e v - -tf ft <o * m r « * fc 

— tfftsmasBBitffifc^UT^ubcBBifractscW* 
mxm 1 6 ] if*^ i 4 £/tttst*gt 1 5 \z&\,* 

T, WIEU— tftUT, 3[**58S*fc»4/'«;uxasiR©H 
ft. 

t«f*a 1 7 ] 8»*^ 1 4 TiM 1 6 OHftl*»-at: 

OYAGl/-f, YVO< U-tf, YL F 1/— if, YA 
10,1/— tf, ^7XU- tf, ;Uf-l/— if, 71/^rtf 
>H5-fKU— if, Ti : -tJ-7 7-f 71/— ifA^iitfn 

S©f^$S*ft. 

t»*« i 3 ] 3f i 4 £tt\tmxm i 5 tcfci^ 
t, miau— tftbx, 5S«5sa*fc»4/'?jux»a©x 

^->7 1/— if A r l/-if, K r 1/— tf^Sil&ftfc-ffl 

M^ft. 

M©§¥-iis&tasjf] 

[0 0 0 1 ] 

»(t=K©7x-jU (£TF, I/— tf7x-;U£U5) ©* 

ft*j«koc-tnfetf 5fc»©i/— tfBBWsa (i/— tf£& 

I/— tf *» lii * 5 ii5 1/— if ft &a&3# * T» < fttb 
©ft***^tr««) l:Mt*. IMBU— tf7- 
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g&A <h LT"£tf^{gMt>-££ n« t>© i-r 4. 
[0 0 0 2] 

ft. ±E*w#M»cttai**»«t<ffli»e>n*. *9§in« io 
[0003] ^^xstg«, naEj;<ttfflsnT*&s 

0 > *OT£StK ft £ 8 1 fls«T # ft til A ft » o T H ft . 
JfA/Tl/- W«ffl$n*CB, # 5 *A« ©»£#<!; 
K, ¥*#*©**^x*;i^-s#A*£i#tti* 

ft. mi?*^ftffl^feiDi*^©tCj:b^T*&©l37>^ 20 

[0 0 0 4] aAK¥*ttK*#<©tftAttfr&ttl*Tb> 
ftfe*« **tA¥*#*4:'bi»«ft*. U— tf7n-;W 
S«l/T»jSSnfc»flRj|s*#IH; ffit>&M&&*r 

* (TFT) ftJBfifcU tflJAtf, lttCD^57.a«± 
(i. ■*SJfl£:aibBKJB©TFTefPA?$. 7£ir 
-f^hU ^^©JKA^gH^K&^KtiJffiStlT 
lift. 

[0 0 0 5 ] lx— tfyx— jl/}£Tf£8!{£ 30 

nft n» ak¥3i#m «co«s A«2«t*« b xmm £ 

n, ^©agA&Wtefit^S^^Afcfc©"?^ 

IWHBISAK**#ft*JRo/'«^-r:>^fc»«bT 
»J*l/Tts*. •*■©*£ fcii^T, ttAttOtta-*** 
S*«tl/TMt4»ttTtft;i>r5&. ISA&l*3&Jt 
tSAJSWli 1 ® (^A*i^) te^ASSait^ifeSA 

i^A<ai^©^x>->^;l'^Ji#U, +tU7HML 40 
T«tfittt*fc«). U 7©aaa3&<ftttft«T-r* 
Ct#»6nTl>«. ^**JUajS«*©iMM*:«©|§ 
At£te« TFTOfttttl^iS&W. ISA& 
#©*aft»PfcLTJ|l«A©¥»fcMTMlE^**;i^ 

[0 0 0 6 ] c:©«fc5fcF3JiftJ5?&-rft&©l;:. u— tf 

A&ftafifcr*«*fctt*#/«t3ftT^4. ddTtt^ 
t\ ¥«M*Ml;: u— tfttftSHS* Ufca©we¥*ft:|R© 
HftaaiC^UiTKlM - *. 50 
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[0 0 0 7 ] U— !fJt©aWCJ:-3T^±»Mbfc*# 

B#Ffl* j s^t)< 35±8«a«t*ji»Taa©^— (<&•& 
wtt;a-) u j«*-r«c:iT, aea 

#*»flc«©Hftiflatt»7-r*. n©afcc»e>ft* 

[0 0 0 8] tut, u--?3fcQjiRaicj:oTme¥*{t 

Bffi 6 a Aj&fttfft i ft . gjlca^fc «t t 

\z, ^±«»««fc*jv»T*afej«*»56*"r»ctt»*a 

SB#^^»^ft. ■?-©>£© v ^^S6®^t*5l/iT^4 
J5K*«3E£l-*3:T©Mfc, ■miE*a{t:«©ttffiK»-r-6 
(J£TF, yT-yfr-JsfakMm, fC^AfiKS©5t 
ST 5 @ W»t 4 C t *gA*atea/P©gC 
+«fc©ftSt«*t4. £©J:'5fcj5£ft«,.5fc£»» 

a«K*sv»Ta»©a— <**.t»i**a— ) a^j«*»» 
^-Tft^i:Ti^7-rft. WT\ . ^:©^g^ft7.-/"?-7T• 
^;^J5£Si:'^"5. . 

[0 0 0 9] #l*AH¥*#K-^£& A¥*ttKlC&t>-r 
i!LrfB7.-TA— 57-5;i/^SA^^-rftU— ^©X 

^■^^-fis^tt^flE-rft. l^l&*><£>, Bfltex^;i/^ 
— ««»a*«c*<. *aAa©»&n*&afc:- 

a«.«aa©a^«t$e£u^ttisAffia. *>l< 

M*«T.*9fc. 

[0 0 1 0] ..-eA-JiKKWbfcJ:5t.- **#«A»S5^» 

srr ft u— tfjtox*;^— Mi§ET7^7;w^i^©ffla 

43iBft©JpTft (75 L 5;k£l5j'MD&8fcft£i;$-lt-ft) 
=1 i3&tffl3fetl«, ^AS©fi!cSffia*J«fc^fi^l6]ft» 

nTHft. 

[0 0 1 1] 0iJA«. TR. Ishihara and A. Burtsev: AM 
-LCD ' 98. . pl53-pl56. 1998J T-fi, S1S tT^©^-fb-> 

•j 3 >$i toraKWMja&jRfltftjijjfcu aisaa£& 
u— tf3t*»ffi©aa (*w«B»*T««*wrii$nT 

nT^ftffi£K*M»J©fl5££$6-rft) ©MfiOd^SgStf 
ft U— tf7x— ;i-fei30ViT©#S^*^ft. S1S©g5B 

t)ft. a«©a«*»6HH»*n-si^— yjtttaiB 
WM^aafcaiRsn-ranatjD, ffiiEna^^a 
BMftssTjp.^-rft. Anadn^DtrtsKn^nn&ai 
aa©w©aiEaib>' u 3 Bowmmt vxm 

T^ft. z^T\t. mMi&&mm$:&M<D®ffi\z)ei&? 

ftdilc^O. tt*©«Bffc:«*TaS6. 4«m©a 
[0 0 12] 3n>b'7^c©James S. Imfi;£ 
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5 

tf, ttjKwfcBffKX-^-^x^JfcR&^iSStf*^ 
i<7)l±S*-i>SeQuential Lateral Solidification method 
(£JTF, SLSStf?. ) £^Lfc. SLSSH 1 

ft#f?fctoft*El«ea (*5 0. 7 5/zm) 1*5 bT, 
&||<t£fT-3fca>X'ife3. 

[ooi3] — fflt»4a*©^isafttt*i"*^ 

IffllStlT, 0g*tf6 0 OmmX 7 2 0 mm©*« 
■?>3 2 0mmX4 0 0nira©Ji, ^§©12-0? 
(jH»3 0 0mm) S ft* cfc 5 \Ztt-oX 

v if) n * © <h # a e. ft •& . 

[0 0 14] 

BUSS** J: < 1 !f JR*t#i**»±tf*-© 
[0 0 15] 

ftttfj^fa^i^-frs^&i mk^ds^*^ 

[0 0 16] £fc, W— tfjHWSHKHrSRWrote© 
fgj&tf, U— tf<t, flBMffiKfctf^b-iffe^fifUW&S 

£S§ i cD^i6isfc«^ i ©#mti*as>&X!'^*«i*tf* 

i^iicibfr, wew— sf3ttfc»LT»*tift«sn 
[0017] ±ie»wcd#«ij*c*v»t, WEb-if 

tf, a[«E56«*fctt/^^^5B«©x*->vU— tf, Ar 

v— if, Kr u— tfj&>6atfnfc-a*fctttt*a"e* 

[0 0 18] -hEBHOfcttJfcKfc^X, WEI/ 

^ts^at wEH#b— tftf, ffiSw^Ss^ 

fctt/TJl/^38S©YAGU- +f, YVO,l/-f, YL 
F b— if, YAIO)!/- tf, #9Xb~ tf, )\>M-V 
-if, 7b=M*>F7-f Fb-if, Ti :if77^7b 
-if b £ tf ft*:-®. * fc tf fSSScfflx 

[0 0 19] ±l25SW©*«J5E»**'' i T, WE* 




6 

ant jjjwv/-^^fc^'^'>^-^t5 

[0 0 2 0] ifc, ±E5Bf§©ftSlJ*fc*<' i X. WE* 

ft i tf, *f;wv * fctf # u rf> = £tf f 

[0 0 2 1 ] ifc, ±|53891©£«!J*Cfcl/»T, **E* 
ft 2 tf , -> U > H U -tofrV >X€*T* ZtZm^tL 

[0022] *waa«TiH!*-rftu— !fJias**« 

10 fcHT*>3S91<B«fiRtt, U— tf*6U— IfJttftSSHU, 
->U > K'j*;H/>Xt:J; DiUfflictstf&WEb— tf 

fc tf # < J 3* > 5 ? - «t o w f E u - if % <D m «■ ft e * » 

*. 

[0 0 2 3] W1fBBIWttKWr«5BWOfll© 

20 tc «t K)WEb-if#©JS8>H£E WE 

[0 0 2 4] ±B»M©#i*l:*^f, WEb-if<h 
LT, jfi«t56S*fctt^;W^5SS©X^->"7V'— if. A 
r 1^-if, K r U— 1f*>&«tfftfc— fflSfctttt*** 

[0 0 2 5] ±E5PJlCDg-«J5)cK:*5^T, WEb 

-iftbX, 3l^5gJg*^tfA°;l/7.%tgC0EI#:b~if ; & 

30 [0 0 2 6] ±|B»W©*«*Kfc*f' i X, WEV 

-ifibX, a^aS&B^i^^YAGl/- 
if, YV0 4 b-if, YLFb-if, YA 1 O, b— if, 
#77.b-if, Jl/fcf-b-if, 

if, Ti : it77-f 7l/-f*»6a«ilfc-a*fcM:ltt 
[0 0 2 7] ^^c, *W«»TW*r**i»flE6«©^ 

^b, u-ifa»6u-if#&5e«u ->'j>H'J*;w 
lx >xtc J; o we**** c 4= * wis u— y-*7tcD^« 

^>$7-l:i0 «E U— if Jt©BH«ffi« 

[0 0 2 8] S7£, *J»#««Off«*ttCWr«»W 
ote©*j5fctf, *6iiit«ffi±C¥iS#im£J&|jJcU l^-if 
tf3t*5B*b, ->'J >J*U*^U>XKJ: K>m 

dweu— tfJt©«BS*(a«*»»a-». WEU- 

■9** * WEBSMffi K » U T»» KWWT * - i * W« t 
50 LT^S. 



CO 0 2 9] ±E5BM©#«/«fc4JHT, WCU— !ft 
bT, *«lt«SS*/£«^J^5SigODX*>'VU— if. A 
r W~ if, K r U— 1fA»6atfnfc-ffl*fcttU[»ffl* 

[0 0 3 0] ±K»93©*«j£fc*lr>T. Hflffib 

— tf£LT, a«5S»*fctt^C;i/^»iB0H#U— tf£ 

[0 0 3 1 ] *&, ±IB58fB©ft*j«K:*l»T, lidEU 
— tf£LT, ia»«ifcli/tMI8fiOYAG 
If, YVO, U— tf, YL F U— tf, YAIO, W-if, 
#7.*l<— tf, ;l/tf— U— tf, 7U+if>K7'f KU- 
if, Ti : If 7 7-T7U- »fa»&»tfftfc— a*fcttfl[ 

[0 0 3 2] 

ttSiWX e C 1 I^y7U-tf «S3 0 8 nm, A)V 
7.*! 30ns) L3308 U— tfftW-tf-f X\t. 1 0 m 
mx 3 0 mm miz t'-A^P 7 7-f JU;:*5tt53MI 
IS) TfcS. YAG1/- tf«, PyKMOTH 

iltfU— tf3fc©»ttKMEJ§M* t fc *. 
[0 0 3 3] rnsoi^au- tfftttfJWW* — ^ 

— tfT"— -JUSfr 5. £©£#, I5f BBS S-WtCiS 5 U 
-1f3te©J*ttttft¥*fc£9«tft©*3#3-rl 0 0 u 
mil, Stt©S^dU 0 0 u.m&>±T-3bi>mwVz£tc 

«ii/feott, *«^is*sa*«t< u— tfT^-^-r-s 

fc©T&3,, dd-e, gftb©fi££ 1 0 0 MmUAJbtL 

[0 0 3 4] C^T, M*fe(;O^Til*5,tO;i2 

[0 0 3 5] W— tfftl 1 *flH»««©-*©ii*»6l 
2T^t^rr6]^8WL, ffc:£©*g£T©JI8Sfa*&fr-5 
t, if7t©ft$ft©g£#\ KU-if5tfC^LTffl 

3T«-r*lftl^aS*«:»»S-B-, 12TStS 
[6)t«iS»^[R]'x©Bg^5ifT'5. £©=fc5&f!i^£ii&D>f 

(mi (a) ) t>*>3A/, h— ffl«&a»Ei 

figfcfbfc^, U— !fttt©*Ml©ft£#. tfftlrft 
LTfflfcfWK 1 3T^-T^(6]'\S«^lb$i*-T, 

RBwracfbpjfiiT**. mi cb) t^-tj; 
•5 k:, u— tf}fc£j»at««©— 3Er©ssa»s i 4-em-rjj 

[0 0 3 6] 12 (A) TTS-TctilC, U— tfft 

1 1 £J!B8flK*dE©— j5<Di$frt> 1 6 T jnf ^[fiJ-^flgS-f 



(5) ^1$i2 0 0 3-4 5 8 2 0 
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^&ft.&&M2i£, 1 6 T^-r*[Rj^©S5S^fT-5 Clt 
fcT-£-2>. -©cfc-5/.tiSfP^Oig-rt, 
HMtTU-if7z:-;i,S:ff5ri^T€r-5. 

a,, ra-*«**»igw»L&a, u— tf#©*$&©s 

S2 (B) T?^f<t3fc, u— tJ*316t«H*«W*o- 

[0 0 3 7 ] d C1T, £©J;-3fcJ!il|*#j£fcfflHT, * 
8*#ffil©i|£J|ft;£?f •5«^-tt>^TUi^-r-5. U— tfft 

U *»«©ttJM&sWIMfc;£ft4. ::©J:'5*ISJM&S 

^ * ^jvmmmzm ^xftmz nit t f t omm.w& 
mtfa±L, t£Z\zte*m&mm<z)W}tt&&&£zfimm 

tt**>lS]±L»*. &iZU--*fyt<D&mi5fa\Z\$1&gh& 

***tt « T F T*ff 8t S C i LU. 
[0 0 3 8] £©«fc-5fcJ!BI*2FiS£fli^fttf. 

Z\CD£5tS.l'—*f7-—Mz£.r)if&#. 

30 K©ittMb*ff5i, tt«fWwanfc*ttg©«jMia 

±b. ¥W#««©»f^«tt4$J:^flM!Ht*t>|^±b» 
[0 0 3 9] 

[H«SM1] *^M^JT«. ISMS*-* 

[0040] u— tf i o i a>e>tbfcu— tfjtatbf— ad 

40 U^-^ 1 0 2fcJ:oT¥fTJfcac*»att. WI2U- 
if^^Htc^^AV^-^ 10 3, f-0 U->Xl 0 4. 
•>U > K'J*;PU>Xl 0 5 S:JiTS« 1 0 6fC^LT 

1 o 3*»SE»-r*c:tc«to, ^ 

I — if3fc©iaS^l 0 8T*7jkLtz$:W<Dyjft'K&W)? 
%o U)W * — 91fi¥mWBMrt-*t* S«©*I©3S 

c©i^, s«±t©u— tf^w&e^ibLTfc. u 

50 Cf-0 l^>Xl 0 4lilI2ntU5. flHS^BBJc 
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[0041] #;w\v ^-^^fflWSRWi" st- s& 

;<-37©ffitb©»it£lffl?lT-5>. 7.7—5?a*l 

0 9 TjRL&$5Hl©#lfi]fc#WrLT, ^M±T1 0 

8T?*i/fc*ipj^©w— ^©^ibJMft**. cine.© 

IM^Sr!* Oil S«:£p£ * I'-if 7- 

— ;p-r-2> - d© t#©atstc*tt-5 u— tf 

[0 0 4 2] 7.7— i?* 1 0 9Tmhrc^m<Dys 

i6]£f£lb£-87«ta s £. i o 8T^Ufc*rfi]^i^— !ff£© 

1 (B) mi (B) KiSUTfc, #JWV*- 
cr)^»^[6]^*S©3a»C*#bTM«J)tJa:«>©tt. ^f- 

av t—tnz&v&wi-Tz \s—v%oM&&ms&®M 

[0 0 4 3] [£tj{g0!l 2 ] ^HMtajTte. # U rf>5 =7 
— SrffllV SffitltW- tf^&flgWf *fc*©^B*5 
£ fc t> l» X m. W? & . 

[0 0 4 4] U— tf 1 0 lA»6fflfcV- tf^t*-A3 
'J ;<-7 10 2 l:i^T¥lT»t:^^^n, SUIBU— 
ifftttlEKtfU 3*>5 7- 113. f-0 U>X1 l 4, 
->U >KU*;l'U>Xl 1 5^ITM1 0 6fcSbT 

i,^. #'j^>s5-i i 3 te&gc©$ 7— a^fco, 
#>j rf>55— 1 l 3&mfe?Z>z\t\zJ:K>. 5 5-© 
fc£jW5M£fl:U *«±T©U— lf3t©tt«**l 1 8 

■r*M, i/-if^^^©&ST«iij-r-g>* ? , s«©*b 
©SH^e>«g*-ew-if7t*^wr«><k5fcisisanTu 

4. C©££> ®«±T©b-if^©tt®^ttLT 
fc, U— »f3tOX*;P*-ffiflE3&«*«±TflrK->£ta: 
5J;5Hf-<9 V>Xl 1 4»P»SnTVi*. 

Mwiz&v%]s-*fyt<Dmtt&-xmzi3t*:-?zfrtt>\z 

->U >K'J*JH^>Xl 1 5&ffi*fibTU5. 

[0 0 4 5] #Ui>5 7-l 1 3 3ft«@K-r*i:. #'J 
a* > 5 ^ - 1 1 3^^fig-r-5 5*.©l-c©5 5-(cl/- 
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tttf&K-rs. mnio, u-if^©flsstanfcgi5» 

*iU—if7--JWSn-5. U-if7tfriSl^-if7-- 

7sv—i>tfi\ 1 9tiUc* 
W(DJ5 fiilZ&W)l>T, HZ>*St5±"Cl 1 8TSLfc^ 

ifft©*#Sk:&i#U W-if7--Jl'* ? Sffi^:(* : t'- 

£H2 (A) T*"To -T^fc-fe, #'J=f>5 7-©@te 
K <fc 4 flBi* & « © » M t ^ 7 - v ©»» t * m 0 - 
ttlSill: 1^-if *»»wsn4. 

[0 0 4 6] ^f-: 5?* 1 1 9T*lfc^©* 
[6](r^li$ii^t^6, 1 1 8T^bfc*j6]^l^— iff6© 
S«t*5lt-5l'-if3t©fl8i*©^«Bl 
2 (B) ttl2>. m2 (B) (Zfc^Tfe, #'J^>5 7 
— © Eli C «fc -5 HBS*ffcB©l£tb 1 7. 7- i> ©^U) t »' ^ 
t) IC b~if *«S8M$ n-5. 

20 [0 0 4 7] SSI:. EI4T^-r«t5lC S« 1 1 75 
f — 0 U>X1 1 5^>->U > H'J*JH^>X1 1 6 fC« 

©KS^7 l fi^l/-ifSmt'jS-r ; &-<t^*i<^-5>fei*> «r 
\Z V—*$ ?£Mm\Z @#: U— if O ^ ttWSlTfe 
•5. 

[0 0 4 8] atRl 1 7£f — 0U>X1 1 5^ 

IlgW® *3 5 if 3t©»tt*«tt*JIS!tt ZiktoU^fz 

30 «>, is-&w-if7-— ^tf^niBtte*. ^^t:, *m 

(cAM-r^^-if^:i*«*DS^e»©SM7tt©^© 
^@5ffiM-r-2.^<t^*T€-&©T, £0— tf7 

[0049] [^^J3] ^mmwete. ^mmmmz 

[0 0 5 0] 05 (A) lC7K-r<t-5(C, 7 $7-4 XV h 
U i7X§J©i£ B B B^*SBte<i:te 1 ti!0^7^a«±l:. 

®^gi5ffl«tsEi!)[EiE-&ffl (v-x Kew/t-afcBiiw- 

©[6]±*5j;l/rJ7. h©iS^©3t*> ^ffi^aiS^rfflV^T 

[6]) *!-SLT^fi:l>i6A ! #l' 1 . U— if7X-;HC«t 
0-^lS)('(6]#©fflJ^^^SS[S:^fiKL, «AtfV-7, 
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[oo5i] tit*. *mmmT°\$, tn^n<D v?^ 

tT^^f U7©^n£&$?fcfc©£:U -ir- h 

[0 0 5 2] ^"T, S^SS^tJ 1 S fc^HM^J 2 C L-fc^o 
T, 2 0©^[6j(Cl/— tf^^ift^^^^t^BgfttT, 

5. «t»T, S<££9 0° lHlte^-&, HMtfill 

JSM 2 \Z Lfc^-siT, 2 1 ©TjftK V— tf7tSr#tb$-fr 

•y i 7^-;PSrfT'5o (0 5 (B) ) fcii, SISOH1I5 
[0 0 5 3] Kb rrSCDffi^^*3H 

[0054] *g^©u— (s^ma^cDU'- 
-tf) &m^x, mm.±.-z^i5^\\z^m^^:^z\tx\ z 

£^£&ft#iCtfHM£n-5TFTK:»jrr#5„ Ell 6 

\zm&7jk-t. u—*fi o i ^e>5g^$ti7tu~if^s- 

rf>= 7-43 J; f - 0 1/>X51T 1 2 OT^lS] 
'v.il*-, ->U >KU*;PU>Xl 1 5b^«fcO*§^ttX 
teff Recite 9, 1^1 0 6±izm$i2ft. 118bT 

7K-TJj&)\z®mtz>. z\(D£z>\zm$k<DU— tf&mwt 

[0 0 5 5] [3Hi£#ij4] ^^T^T^x-f-y^ h 
•J XStSCOf^Si^j* ICCliTD 6 ~H 9 Srffl I^TIftBJl 
"T^. *BJffl#TttCMOS|HlSS, SZ/SSWIHSSi:, H 
iTFT, «Jt^Mt$rWr^li^g|5S:fs)-Stg±C^ 
fiUZntz&WL*. V U £ 

[0 0 5 6] *-T. *^M^!lT^n-->^ttcD#7 0 
5 9^5X^# 1 7 3 7#7*&£Kftg£tl-3A'U£ 

&<h*©#7X;^'D&£S}£4 0 0£fflH-5„ StS 
4 0 0<hLTWu 5^St5-S>-> U =1 >3ffi> &Jgat££ 
7> x > 1/ 7. S-« © SBS ICfftttK & Jg J$ L t> © & ffl 

tt***"T* ^7 X ? £ t> «fc H. 

[0 0 5 7] #UT% IS4 0 0±fcBHb&*BI. S'ft 
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±«Ji$-&fc#|jfi«:fflt»Tt)Al/». TiliJ^4 0 1 O-JB 
BtLTfi, ^XvCVDffi^fflU, SiH,, N 
H,, &lXN,OS:R^^tLTj«l|JtSn*BE'fbafl;a 
*Bt4 0 1 a£ 1 0~2 0 Onm (»* L- < tt 5 0~ 1 0 
Onm) #£»50ijT?tt, BtJ* 5 0 n mQttfcg 

ftiS!40 1a (i&JjKJfcS i =3 2%, 0=2 7%, 
10 N=241 H=l 7%) £MLfc„ #^T\ TffiK 
4 0 1OZigtLTlt ^Xx-CVDtt^fflk S 
iH,, »^N,0*fi*JtfXtUTJSKKSn4tt'fba'fk 
3£P£IBI4 0 1 b £ 5 0 ~ 2 0 0 nm L < 1 0 0 

~l 5 Onm) ©»<*te«JUBj£-ra. *H16ffnrtt, R 
JP 1 0 0 nm©iftfitaii4 0 1 b (^fiKJ-tS i = 
32%, 0=59%, N=7%, H=2%) ^J^fiE-T 

•So 

[0058] ^v^t, Tmm:±.\z^mwm 4 0 2 ~ a 0 

6 ¥*IN£/f 4 0 2 ~ 4 0 6 

20 (7>A-^^?i, LPCVDS, S&I4^7X7CVDIS 
«P) l:<tf)25~80nm (5f5?l<B3 0~6 On 
m) ©fSt^M^IL, U— •ftti'ffcjSt.tO 

H!tAfb£#«. i>— y , ts»fl:85£tt-cfc<, 

tt©4i«Oie*<ttt (RTA^77-*^7r-;KFS 
Tfiftl4 0 2~4 0 6«Ml>. AttBB'i|&at#:K£ 

[0 0 5 9] k-1«S»fcffiTII8»*i|i«#MSfti«r 

if^YAGU- tf, YVO, U— tf, YLFl/-t)-\ Y 
A 1 0 3 U— If, !f, ;Ufcf-U— tf, T i : 

40 istis^-r^. 

[0 0 6 0] *jlS£^JT-«. ^XvCVDftSfflU, 

OYV0 4 U— tfOfl5 2*W*feffll,i, H2^fctt|U3 

SrJBBET*. fit, 7*hU , ;^77^S4fflUfc^ 
^-->^a»C«J:oT¥W^ji4 0 2-4 0 6 £HM 

[0 0 6 1 ] Site, ^mW-MA 0 2-4 0 6 SriK/iJcLfc 

50 * (#0>£;tte'J» OK-t?>^*fToTfe«fcH. 
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[0 0 6 2] #^T\ *mfcm4 0 2~4 0 6 5rS5^* 

- M!M4 o 7 sw^t-a. y- Hmm4 o 7 «^ 
i 5 o nm£VT&m*-ammmT*m)&-rz>. *mm 

fflT\$> y^X-VCVDSCiD 1 1 0 nmCDJlST^ 
^{ta*M (ffil&itS i = 3 2%, 0=5 9%> N = 

te^bJi*Mi::Pl^£n3fc©T&<, tfi<£>&i}s£"air 
16 » m * w m £ ft \z m m m m t b t m ^ t t> & n . 

[0 0 6 3] £fc, $Hb«fit§i£ffl^£*l'&t-te, 
XvCVDftTTEOS (Tetraelhyl Orthosi 1 icate) 
iiOj U S^5H^4 0Pa, ISigg3 0 0~ 

4 0 0tiU (13. 5 6MHz) m.J3&&0. 

5 ~ 0 . 8 W/cm ! Tf fit* £ -ti" X J* jfcf 3 d <h *M? # 3 » 

^©<te>(:bT{^$n«>^ba^K«> ^©i&4 o o 

~ 5 0 0°C<D%kT~ -)V\z£ Dy- h^StSStbT^Sf 

6 It * » 3 - <t ** "C # S . 

[0064] y- hmmm4 o 7 i^ims 2 0 

~100nm©Il©ltl40 8t, If 10 0~4 
0 0 nm©|?2©itI4 0 9 t«MT2>. *^ 
MM-CIZ, mi¥-3 0 nm<DT aNWifr>btl.Z>%$l<Dmn 
114 0 8 <b> WiB3 7 0 nmCDWflifr £>&3MI 2 
i4 0 9$MMUfe. T a NflgliT, A y ■$'fe~CMf& 
b, TaO^-y^h^ffl^ ^^S-^^fflmrtTrT. 
A-y^bfc Wilt, WCD*-^ bSrfflt^T, 

A* y ^ ST^fiK b fc. ^(Dm, \Z 6 7 y -fb ^ > y X =r > 
(WF„) £r)St^-5J&C V D &TJ£l&-r 3 £ 

u-rn^bTfey-hms<tbT{£ffl-ri)fcfe«r« 

{£j£6t'fb^lll-5>^*^ , 3> WlWffita^tt2 OjiQc 
i^M* bVi„ WB£1«£ < ~T 

z> z: t X'i&m.tn.mit^mi> ^ wm^izm. 
m & t* cd^< mm7iMifi& ^m&\z \ti& n-fb^ias -znm 
ssmittZo ^ot, ^mmmr\t, s^ow mm. 

9 9. 9 9 9 9%) ©^-^FSfflWc^'^^ft 

3 tc+#ie« bTW8g£^j#-rs;i t c <t o , Jg«t^ 9 

[0 0 6 5] ft*. *3H«WTtt, jfi 1 ©^«IM4 0 8 
^TaN, ^2©3ISR4 0 9SWtLt*i, WKIHS 
Siaf, l»fnt>Ta, W, Ti, Mo, Al, Cu, 
Cr, Nd^e>S^nfc7cSf, &fc«fi(H37G*£±J>3c$i' 

$>)l< (Ta) KTiMKU 12ClSRS:WlttliI 
JBl©i»*«*a{k^> (T i N) KT» 

m«t*S'(b^>^;u (t a n) iTMb. %2<omn 
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(TaN) ffltrrfflHSU ®2©j»*K*CuBtt1- 

[0 0 6 6] ^l:, 7*h'JV^77-rS*ffl^TU5? 
^h^6*5"7Xi?4 1 0~4 1 ttSKX* 

TfT^. (0 6 (b> ) *mffiv<mzmi<D^y?>? 

MilT, I CP (Inductively Coupled Plasma : & 

io ^tcF4tci,to,iSiv>, tn^nc^^a 

fitt* 2 5/2 5/ 1 0 (seem) it. lPacDJIft 
-c , n-1';US©«ffit:5 0 0WCDRF (13.56MHz) 

•V^>ygS (Model E 6 4 5-DICP) 

fc. a««0 (!i*4Xx-^) Cfcl5 0TORF (13.56 

MHz) lA^Al, *«Wfr*©aE/M7^«ffiS: 

20 [0 0 6 7] U-^X hd^^-SV^^ 4 1 0~ 

4 1 5 S»*1i:r»ClB2©Xy5 1 >y*fl s fc:*A, X>y 

SitatbSr 3 0/3 0 (seem) <tb, lPa©/£*Tn 
-f)H©tiC5 0 01f©RF (13.56MHz) 1*^SA 

bTT'^x-^^^PSbT^j 3 o^mS-o^y^y^^n 
■Dtc mmm (k^t-^) i:fc2 0f©RF (13. 56 

MHz) t*«SAL, *»WKA©esn'f7^«ffi& 
EPSD-r-Sc CF, tC l J <&il-&bfc^2©X>y9 : ->^* 

A s -cttwiiRrj«TaNi»it>raa«cxy5 i >yan 
ytftztzmzte. 1 o~2 0 %®mv>m-&T-x.y?> 

[0 0 6 8] ±.ftf$l<DJLy^>ifmWV\Z. V*J7>h 

mtiLM\ZWmT % A*-f 7XW.f£<D%)&lz J: D ^ 1 

■R^JB 2 ©a9«Hrora^-A-^tt£&3. -® 
7=— /^-gB©^fi?«l 5~4 5° t^iS. £3bT, m 

i cD3Ly^>>?mw\z£K)mi <Dmmm t%i 2 comnm 

A^)$l)il©ft©itl4 17~4 2 2 ($610* 
40 114 1 7a~4 2 2 aif 3 2©ill4 1 7b~4 2 
2b) &»j3tT*. 4 1 6tty-«6eiT$)l3. MSI 
©J^03JSJS4 1 7~4 2 2Tlt>n/5^Ma2 0 
~ 5 0 nmSKx y^>if^ tlU <t£? ft.ffl$.ifiWf&. 2 tx 

[0 0 6 9] *^t, i/-/x h*»e>^sv^i/*ies-e 

•TH^2©X-y5 1 >yMa^?f ^. (1216 (C) ) d d 
Ttt, X-y^>7*^7>ICCF< cC 1 , cO, tSrffll/i, 
W«*aiRWKXy^>^1"*. -0fi$^ a?2©l7f 
>yMSfc«fcOiE2 0igmJi4 2 8 b~4 3 3 b&^JiK 
50 t5. «l©«114 17a~4 2 2 aH Be 
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/ui'X-y^^n-f. »20M©Mi4 2 8~4 

3 3 fcJBfifc-ra. 

[0 0 7 0 ] ^-bT, Vi>7s h/i^ft:5-77i?«St 

-f H-^ftO*tttt 1 x 1 0"~5 

x 1 0 M /cm' £ U 2jQj£«H£4 0-8 0 k e ViLT 
ff 5. #IOS#JT«K-Xa£ 1 . 5X1 O'Vcu't 
U iPit«flZ£6 0 k e VtUTff-p. nSSfit4t5 

^««7c*ti/ti smzm-tzjim, mmmzwj> 

(P) ^fcteftt* (As) SfflC>*j&«. iCTB'J> 
(P) Iffll^ #tI4 2 8~4 3 3*Sn 

•&«IfC>F»E^)M®4 2 3-4 2 7AWSn4. 
««4 2 3~4 2 7 fCttl X 1 0"~1X 1 O'Vcm 5 © 

[0071] L'^h^easvxi'SiSLfcg, m 

tz\ZV~J7^ hfr<bt£Z>-?Xt> 4 3 4 a — 4 34c 
LXB 1 © K- e>^H «fc 0 "bK^Hlia«EETtB 2 © 

Mixi 0 ,s ~l X l O'Vcn'tU AD%«S«6 0 
~120keVibH?5„ H- ¥>>?mW\Zm 2 ©« 
114 2 8 b~4 3 2 bS^«*7C*t:JSt47Xi'i 
bTffll^ SBl ©agajf ©^— /^-^©T^^MSttJg 

K-tr>i/fflffi*fT-3Tia7 (a) -f* 

> K— X8;©&#te K-XS* lxio ,5 ~lxio" 
/cm 2 it, JPjSSHE£5 0~1 0 0 k e V<hL-Xfr3. 

m 2 © h* - tf > ^ms* «k r/fi 3 © h* - t? > ^ffiii 

0, SSI 0«tt«&a&£fi*MCTlffittffitt4 3 6, 4 

4 2, 4 4 8l:lilXlO"~5XlO l! /cii 1 0MSS 

%£Its£4 3 5, 438. 441, 444. 4 4 7 ttt 1 
x l 0"~5X l O'Vcm 1 ©»ft«HTnS!fefd-*r* 

[0 0 7 2] fc^A,, ji^^tJDMSffifC-r^^tT. 
^2©K-tf>^*!ia*3j;^3©H-tr>^S!l31ttl 
0OK-tr>^«ifflT. IS«ft7K«fH««J:^K«A 

^mvommzMtii-rz z\ 1 t> ungr**. 

[0 0 7 3] *W U-v?* K^6>fc*-7.*££I®5&L 
fifclCl/vT. h^e^-SVT,^ 4 5 0 a~4 5 0 
c £J12/&LTpfS4© K-tf>i'S!lfii$rfi : 5o C©^4© 
H-hf>^SaSfC«tO, p3 L -\-*Jl'S!TFT©?£t£«£: 

5F««J7C**«aSiDanfc3p«*««4 5 3-4 5 6, 4 

59, 4 6 0 &m&?z>o m 2 <Dmmm 4233-43 
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JE^Tf*. **Jfi0mi, TOGttlflWU 5 3-4 5 6, 
4 5 9, 4 6 0(Jy#7> (B,H ( ) *fflHfc-f^>K 
(17 (B) ) £©^4©H-t:> 

m\$\si/7, Y&<btt2>-?7.{7 4 5 0 a — 4 5 0 cflb 

#lM*£4 3 8, 4 3 9 ta-tn-t'nS^-SJtST'J 

^jpsnx^*^ -€-©^-rn©®«nijiiX ! bpfflS: 

f*#T*5Ftttt7cSH©iME«:l xio"~5xl0 2, at 
10 oms/cm 5 t^S«t'5»c K-tf>^a-r-5Cli^«tO, 

[0 0 7 4] £l±$TOI|T, -ttl-?n<D**flcJHr 

[0 0 7 5] ^UT, V=J7, Yfr£>t&2>-?7>{7 4 5 0 a 
~4 5 0 c »SLTI 1 £>JIMf&jftlN4 6 1 
*. C©fSlOJiniIittj»«t4 6 1 tLTtt, X5XVC 
VDfe^fcliX/N°y^te$r«V^ JP££ 1 0 0-2 0 0 

20 tt, ^XvCVDtefcAOilff 1 5 OnmClftift 
3Ei*MS-P/Sbfe„ ^WJ, $l<&J||iq|fiftlK4 6 1 \m 

[0 0 7 6] ^T, 17 (C) \Znk-?£5\Z, JP&& 

asrfTox, *^^©Mstt©iei«, -tn-en©** 

ff^tC^jbD$nfe7FiiiiE#)7t*©Stt-fbSrff 3. ^©SD3!ft 

5. a7r-^SiLTH BHH»aW«l ppm£tT, 
$?i;L-<te0. lppmKTOS^l^«f'T4 0 0~ 
30 7 0 0"C, ftSfiill:H5 0 0~5 5 0'CTfTAtf«t<, 
#*jK£0>lXte5 5 Ot:, 4B#^©f^MSXf§tt-fk®iI$r 

SfcB5t:y KU— VJl^n-JM* (RTAS) £ 

[0077] s-fc, jr i ojin«fiftM«r»fi]cr«im(rip 

40 t». 

[0 0 7 8] fUT. JPfSJMa (3 0 0-5 5 0*0X1 
3. eOIIli^ 1 ©^Ffli|fiaK4 6 1 

s^>. mi <Dmmmmm<D&&.\zffl&t3.<¥m#m i £:7i<. 

*<tracit*«T**. 7j<*<b©ffil©^S:i:bX, X5 
XVTK&ft; ( 7*7 Xv C J: 0 ®jE 3 tlfc** 

3- 1 0 0%©7j<»^^^l3:[il^4'X3 0 0-4 5 
CCXl-l 2P*IW©JnJftftiaSff-3Tt>At». 
50 [0 0 7 9 ] ^^c, SttftiAS^ IT V— tf 7^-^j£ 
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II 



[0 0 8 0] fl! 1 ©MMttJftBU 6 1 ±tr« 

*6»«*f#**/ttt#«l6»«l«»*^J**flS 2 ©jf P.JW6 
-W4 6 2 *»jjfe-T4. aMMBWTtt, MUP 1 . 6 Mm 
<D7>? 'j;P»ffifflt*«fiKLfc*«, 0-1000 
cp, 5ftL<B40~2 0 0 cpO ! bODSfflH, Slffi 

[0 0 8 1 ] a|E*J6«Ttt. MWKMZM<fc*b, SBS 10 
KiSGOjWBjSS n*SR 2 OJSfflffiiftlt&Mr-S d t 

c:©eiSEttiBSisrXTFT^^©ia^g|5ffl 
*& a M © * 05 712 $ n £b D3 \ Z m s T IB M M M © Sc B5 

tdsia*«»j«sn4. 20 

[0 0 8 2] §| 2 OMR|«iR4 6 2t LTfffi 

^©I*§£i6iDbT^M£[Hfl<fc2-t*-T, &EKS>t£B& 

[0 0 8 3] *LT. SEiblHJS&5 0 6 tfetiT, #^*E 
*«*i: J etl-« J n«»MK»«rr*E*4 6 4~4 6 8 

i ^t. If 5 0 0 nmCD^l (AltTi i©-&^ 30 

AliTi tffif.^:^. T a Ni±fcA 1 -^C 

>^LTE^Sr^figLTt)J;Vi„ (B8) 
[0 0 8 4] 15^665 0 7 fcfeUTB, Pi^^S 

4 7 0, y- MBS4 6 9 , JftMftff 4 6 8 *J»fiEf 
-5. ^©»tt«ffi4 6 8CJ:0V-^E» (4 4 3 at 
4 4 3 b©fftJl) «, ■*TFTi«»Wfc«tt*«JBfiR 40 
$n*. y-hES4 6 9ll i^TFT©y- 

7 0 it, mmT F T© h* U-f >«^£4 4 2 £«SlttJfc» 

UT«fi6f *¥W#:)B4 5 8 tmSUMt&MUfilttife ft 
S. ®Hfttffi4 7 1 iLTtt. AlSfclJAgS 

[0 0 8 5 ] «±©«(3bT, nft^HTFT5 0 
1 tpft^;HTFT5 0 2A>&65CMO SIH2S, 50 



S^nft^STFTS 0 3 £=fi~f 5!§BB!j|eII8 5 0 6 
t, 1*TFT5 0 4, «##ft5 0 5fc«*TT*H3R 
g|$5 0 7 «r|BJ-»«±fc^jBK-r4^t**1f*<5. H "5 L 

[0 0 8 6] gglftlHlSS 5 0 6 © n ^ l-*JHT F T 5 0 

i \z3 L **M\mni$,4 37, y- h*«©-»**j$ 
i ©«m^4 2 8 a tmtt.2>i&mm*m®>m®4 

3 6 (GOLDS® , V-X***fcttHH>*« 

$nfc^|ifi#)^4 5 1 S*LT^^„ ;i©n3^*jV 
STFT50 1 LMM4 6 6 TgglTCMO S@8S$ 
ilt5pft^HTFT 5 0 2 tlift*W^ 
*s?4 4 0. V-7t«$fctt K U-f >«*t LT«*t 
-5 iSiftS^FIfi#3®«c4 5 4t, n M&ttttZ^&QiTt 

W4 5 3*ftW5. Sfc, nf+^;HTFT5 
0 Sfctt^f *;l'»J««H*4 4 3, y-h««©-«* 
UtfiJrT 5f 1 Oiil4 3 0 a tSfc^fg^Jg^Mtt^ 
t44 2 (GOLDJWt) , V-*««*fcttFM' > 

^A$nfc^FM#)ffl^4 5 5^tLT^5„ 
[0 0 8 7] H^g|5©ia*TFT 5 0 4 \Z\±^ \ )\>W 

ftitfm.4 4 6. y- h«^©^.#jtc^$n-2><£?»s^ 

M«iJS4 4 5 (LDDTO , V-X«UftttHU 
-f >fiI&<hLT«ll6t _ &iftmK^iW#ri®igS4 5 8i, n 

*3W*ASn&T*fittffi*4 5 7**bTV»*. 
ffi&^S;5 0 5©-^©mHi:LT^tg-r-5^aift:SfC 

4 1 6 ^li^tLT, MM (4 3 2 at4 3 2 b©« 

[ o o 8 8 ] *mM&i<Dwmm]&\t. y^ywyvz 
■sic m%mm<Di&ffi&v-zmm£muz>£o\z&w 

[0 0 8 9] *nffi.WVttM?Z>T>7y L -<?Vh 

<&<DSmA-A' ttH9 ^©IMHA-A' T"©l^bfc®f 

9+©fa^B-B* T«WLfcBffffiBC»J6;bTt>*. 
[0 0 9 0] *HS£^J«||J£^J 1 75S 3 fflUfn 

[0091] mmm 5 ] ^sne^j-ca, sijgfiaj 4 
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[0092] £-r\ mmw4\zm^ iso^icj^ 

>)?xmm±, >Mz< thwmnMA i o±hseis]M5 

ffifam 5 6 7 ^^fiE-ri.HUc 7^7 u ;i/WjiiK*©*ft 
mmrnz^? zz-nz^irmmmmzmz 

-?2>rztb<Dfetf.<DX^— y-5 7 2 £ma©{£Bt::JM£L 

[0 0 9 3 ] *f[6]2« 5 6 9 £fflJrr3. 10 

t?, 5 6 9 ±1C*£J1 5 7 0, 5 7 1. 

fli5 7 3 ^r^fi)ci-^„ SfiOtfil5 7 0 £*•£©»#! 

§57 ltzmtzx, mytfflzmi&-fz>o &fz. n&<n 
m&m tm&vm&m tz^mt2T. mm^mi&i, 

[0094] *mmmx\t, mmm4\z7j<Tmw.^m^ 
Ti^. tot, mMM4<Dwm&<D±mm*7RTm9 

Xlt, 'J>U< tt)^-hgB^4 6 9 £Wmm.U4 7 0© 
r^Wi, y- hIB^4 6 9 t«lll4 6 8 <DHiM<h, 
f£fc^ffi4 6 8 £:mMW.M4 7 0 (DmB^&^tir^^ 20 

[0 0 9 5] n©«fc3t, -Jz>v >7-?7><!7m<Dmytm%: 

[0096] &ht, ^pffi-fbM5 7 3±\zmwmmmfr 

%t£%tt faW.M5 7 6 *'J>tj;< thWmmzM&LL. tt 
l^]S«CD^:B5fcgB[fi]B«5 7 4£^j«U 5> b*>y#PI£: 30 

[0 0 9 7] fUT. iSIitBB<hI*lSlHl^^&£nfc7 
MJ£X^tS£;ttftS«£2r->-JU#5 6 8 
TP.£D-£:bi±-5„ ->— ;Mtf 5 6 8 ^^7-< 7-**ilA£ 

n&focomizmgktms 7 5£&au Witsii osi* 

•f) tC^-DT^Ki-Tlt-fS. ffia#W5 7 5(Cttiift] 

•rs:s-f^^r B «^^M^/s-r«. 0 fit, ^B^an 40 

[0 0 9 8] «±©«fc3fcLTfls«Sft*ttffl»jj*£« 
[0 0 9 9] *£tt0j|tt$;K0!l 1 7b5 4 t g S »C 50 



[0 10 0] [Jli&#iJ6] ^HMtfiJTte, *5fiWSffll» 
!g S« <h # A-tt<Dffl \z& A b fc^ffl A*;kfc «fc tJCjft 

s^n^wc i c^m^tz^m^=L-)v^m 

T%*-r-5;U5^-y-fe>7> (Electroluminescence) # 

(Sift) t HIS eb£tttt*> 6 SlKtflS fc H * »05E 
;S©58ft£-grtj„ • 

[0 10 1] fcfc, SRJtJR^fcti^T 
teffi£&ffi©RmxJ§M&£n&±T©B£#&§i^Ji£:j£ 

izmmznrzmm&^VT&io, z.<Dmm\zm^x. m 
mm. mn&\m. ssjtji,-- i^ss^, hqji, ie?l& 

AS, f6^6®, ffi^diMH, »ffi®^©J(itr|fiSb^ 
m Z m L T H -5 d <t fc & -5 0 
[0 1 0 2] Ell 1 tt*«S£^y©5il^gH©S!ft5lllTa 
-2> 0 111 lt^ViT; »tS7 0 0±fcK^enfcX-f y 
f>^TFT6 0 SlfflSWnyt^HTFTS 0 3 

^HTFT5 0 3©BiW£#!!rrtt«&(,>„ 
[0 10 3] *^SS^JT«^^*^^^^^*t- 

Bi&mm-tfi— o jgfig $ n-s -» y — h « as t> t < « 

HOJBjBfcSft* h U y;py- HHj6T*5Tt)fit». 

[0104] as 7 o o±tisit6nfcKibiii{ss«S8 

©CMOSlElSS*fflViT}gfi£$n-5. *£oT, ; #Hi0D!ft 
TOnft*MTFT5 0 1 tpf+*JH!TFT5 

o 2©KtH&#wrnwja^. *^je^jt«-» 
tt k u ^;uy- niiT*oTfcAn. 

[0 1 0 5] 7 0 1 , 7 0 3ttCMOS|5]BS 

©V-XB», 7 0 2ttHH>E«tLT«lim. 
^fc, BBIS7 0 4 «y— 7.IB^7 0 8 tX-f y3 L >t?T 
F TCD V-^M«t *««W»c»«-r4E»i: LTtME 
L. G«17 0 5ttKK>|B»7 0 9 t7>1'->5 1 >^T 

[0106] tSL&* «0it|iJfflT FT6 0 41ffl8<5pf 
t^HTFT5 0 2^UTW$n5. Sf^T. «| 

jtoK^fip^+^ssTFT 5 o 2<r>mw*m%tft 
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[0107] 15^7 0 6tt*«t9JWTFT©V- 

7vl2^ («8t«|&i»CfflS-r4) T*tk 7 0 7«ttcS 
$WTFT<Z)I®*ltffi7 1 1 ±Kfi*a-2> iiTlM 
7 1 1 t«««fcttttf *««T**. 

[0108] 7 1 Hi, aW3*«Bt* i 6ASBi* 

R-fb-f >v !l 7A<ha£'(b7>Xi:©<b-&f!K K<b-f >>=^A 

7 11H ilESiWS^TaWKVSncJimi&ftBl? 
1 0±lCJ^-r-£>. ^SlJfcWc&^Tte, 
fg«7 1 0 £fflUTTFTK«fc3f£M£¥:Sft;-r* 

n <t fc «rt? * * . « fc »j« s n* as* ■ «## 

[0109] 1E& 7 0 1 ~ 7 0 7 £JgJ5£|g, H 1 1 fC^ 
-fct^^/N*>^ 7 1 2*^-T2>. A>i?7 1 21S10 
0~4 0 0 nm©3i*££tri»*feb<tttf«»J»llt 

[0 110] A*>i7 7 1 2tt«6®:ffl|-t?Jb-5fc», 

j£KB \Z *5 tt * * ; 3 t ©f £ ttffi* *»*IT? & * » 
#Sli6#|-eteA*>7 7 1 2©#&i£5*fcgtJSI c l :, l::;*J — 

S6±*ttMW*"*. £©&£> JSSt^te 1 X 1 0 e ~ 1 X 1 
0"Qm (#£L<ttl X 1 0'~1 X 1 0"Qm) t 
taZ> «fc 5 fc # — # Xft'F- ^fcRft^ ©JR1D««: Wlffiftl 

[0111] PiStWl 7 1 1 ©iHte^JS 713 

j&stis. mi itii-i*t^isuT^*u 

A*, **««TttR (#) . G (ft) , B (#) ©€-£ 

«fc 0 iSa-T & Wis 583tt *T» * L T V > -5 . 
AteWKte, IE7LaAH«i:UT2 0 nmf©«7?P-> 
7^> (CuPc) ISRlt, ^©±l37tItUT7 
0 nmJICD -*J U / 7 h7;P5 — £AI8# 

(Ala,) «*KltfcaJB«jttUTVi*. Aiq,i: 
^iJFX ^ij l/>t>KBDCM 1 tli-DfcSJt 

[0 112] {fib, W±©^ia%7 l 6S 1 i:UTffl^^-i: 



12) ^ 4ffl2 0 0 3 -4 5 8 2 0 
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fSfttmSJB^-S^JtLT. IE?Lj£Ali:tT2 0 nm 
©#ijf*7i> (PEDOT) a«r^tr>affiftk:«t 
DtStt, *-©-LC3S3fcH<fcl'Tl 0 0nml*O/t57 

x^u>f-i/> (ppv) mzmiitcmmffioktLT 

10 Jl^tti^&AJl t LT#*b3l#*©»«#»£JB ^4 - 
[0 113] %7t)17 1 3 ©±C £>fc 

-spts 7 i 4^istte>n-5. #*6£0y©*-&, 
£fflUT*>fi.<^. ^ffiMStL-Tit n^awi^feb 

20 [0 114] COSI7 1 4*Tf»J5KStlfcl^AT»3lfi 
SSIT7 1 5**5Sfifc-r*. fc*. CUT^SfE^*^ 1 
5tt. (US) 7 11. %t¥;S7 1 3RZfimM 

7 1 4T'^^nfe^*-1'^--h* : &}t1-. 
[0 115] mytmT7 l 5^i:S5J;^t:lT/i 
7M-/3>I7 1 6*Ktf*££tttfS&T&S. A 
7->'<->3>i7 16iLTtt, ^<bS*K 
fet < «*'(btt<b^*«l«:'Stt*&»Bl*»6&0, Kttlk 

[0 116] Z.W%s XA\syi;<D&^mZ:^vi"<- 
30 ->3>Kil/TfflV^iW*K> ^ICD 

lc (^•v ; e>H5-f ^*-#» K^ffl^sctia 

W?JT^-5o VLCm\t&mfr*> 1 0 0*CKTOia«« 
STfilcM"5lHgt?fe'&fc«), WJRH4©(£t»3B3tJB7 1 3© 
±^t'b^SCBE^-r-2.^i^T^-5. DLCI 
lill*i:»t4?D«^>i'a***<. 5§7tS7 l 3 

v>mt*w>fflTz>zktfmm-?&2>. -t©fc», c©t* 

•pfcP^«S:l»lhT#«. 
[0 117] A-r>^->3>17 1 6±\Z$t 

40 jh*T7 1 7&i&tf, *f7 1 8$;IiO-&t3ii4. W 

lk#7 1 7 tUT»4»n»B8ft»re*fflV»n«A<, 1*3 

v»T*yt-» 7 i sW^^l^SM^^^^f 

•^^a« (7 P 57,5 1 ^i7 7^;VAt^tJ) ©PffitK* 

[0 1 18] £5LTI2 1 lK*-TJ:5&*ift©58^S 
50 ->.^-->3>IW7 1 6^^mti>^-V<DXmt:^)V^ 
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[0119] Z.OL-T, S«7 0 OiCnftMIT 
FT6 0 1, 6 0 2, M-;f>^TFT (nft^ 
SJTFT) 6 0 3fi±tfliStWTFT (n^Y^S 
TFT) 6 0 4«iiA2n«. 

[0120] ZZlZ, Ull &ffl^TStWbitJ;'5f3, 10 

y- hmmizmMmzftVTmtez^ffl.mmis.zmrtz 

[0121] g=fc, *£ffiftTttHft8i:£BS(llEl%<Z>:|ft 

y> TffiiElalKttfOliaiHllSSRI— <Oilft«#±fc»j« 

• 20 

[0 12 2] 5fi3t*^*««-r*fc«>Oi*Jt 

ia 1 1 -cm*itnf%&3\m-T2>. . ■ 

[0 12 3] 012 (A) tt, 383te*?-©S*lhST'*fT 
ofcttJ8**-r±ffiH. 012 (B) {iHl 2 (A) * 
C-C* T?^)^fL,feifrffiET$)-5. «TS3*tfc8 0. 

i \tv-7.mmmm^ 8 o 6 ttHsngB, s o 7 «y- 

r-#J^t&|a]BSXa&-5. 9 o l 9 0 2 

1 ->-;l4*, 9 0 3 «S§ 2 y-MT'S 0 , 8? ly. 30 
-JIM 9 0 2Tffl*n^^fiiJt«*fih#9 0 7 4«HIJ6 

[0124] 9 0 4 av-7.#Jig»tllHlE§ 80 1R 

t/y- H #1111405$ 8 0 7 cA*sn*«<»*€ss-r* 

□ 7{'M*S^5. fc*3, CiTttFPCbA^Hi^ 

snx^&nat. rfflFPcicu^u > his^aas (p 

WB) tfHOtfttStlXUXfeAU. 

58JtSI«»Cl4, MSl*#fc , tfT.a<, -tnfcFPC 40 

fcL<ttPWB*ig?o#ae>nfc«ii*t)^tjfeoDif 

[0 12 5] WrBff*ifitt3l»TBl 2 (B) 

i^TBtgrr*. stg7 o oo±^»rnH*a8 o 6-, y 

— h«K»E»8 0 ItfWffc-ZnT&K). HSHSB8 0 6 
tt*at«WT FT6 0 4tt(Ol«H 

*nfcn*««7 i i*$tf»»oii*c«ti3»j«sn 

y- hflMBMIsISS8 0 7 Unft+ASTF 
T 6 0 1 ipft^HTFT6 0 2 i 
CMOSEB (H14#JiB) &m^TMtiL2tlZ. 50 



(13) ^^2 0 0 3-4 5 8 2 0 
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[0126] mmmm 7 1 1 ttR%*?a>i»«& vxm 

tl-T*. *jfc. B*t&7 1 1 ©P5SBKWtA>£ 7 1 2 
#J£/&£n, H^m«7 1 l±(r«5?7tii7 1 3&J;tf 
5gft*^©Ptffi7 14A«Sn5. 

[0 1 2 7] BW7 1 4BfI*C*aoS«tl/Tb 
«II6L, «ttS«9 0 4S(ISLTFPC 9 0 5l:ta 

wtafttsnx^*. $?>»c. i*«8 0'6siw-h 

«»)Ie1ES 8 0 7 t$Stl4*-?tt^X»«7 1 4&<fc 
«/^y^— >3 >15 6 7-pBfcilTHS. 

[0 12 8] mi y-;W9 0 2 irJ:QAyt-tt 
9 0 1 *5aSD-&fc$nxVi-5„ £t*5, #7\*-#9 0 1 i 

«»:»**it**9 o 7*»asasnxv**-. an 

JW9 0 2, m±tt9 0 7ttTBl^ySilllSffl 
l>«®«Uffi:lsV>. ily-M9 0 2BTtli 

**ih*f9 0 7 0l*gg|Jfc:»fi«l**t>"3*« 
*ttfcteJfc&*fc%0*«fc$#£l3-X'bJil^. ' 
[0 12 9] »*fc*^£B3J:3fc:l,xifi!tt&nfci*ih 
#9 0 7H*A— »9 0 1 **»-r*fc»©»»sdtb- 
xfcmrrs. **MraaAn-#9o i« 

^5^5^7^18 9 0 laO^tLTFRP (F 
ibergl ass-Reinforced Plastics) , PVF WUt'r 

[0130] £fc, ttit« 9 0 7 S;fflHTAA-t} 9 0 
1 *r»#Lfc«, »jh»9 0 7©«® (SIMM) 
«t 5 fc* 2 y-M-9 0 3>.g8tf ft 2 ->-;H* 9 0 
3te?fil x-W9 0 2tRt:«»6ffl*>4Cd:«tT* 
5. 

[0 1.3 1] «±©«fc-3&«»T«3fc* ; P*£*±#.9-0 
7 Cite J; ?K $S3t* : F?frfl.Wj&»S^£fc* 

<b K i * M«ffit***««At4 - 1 «■ Ki < z. t *tx 

[0 13 2] tt±©£3Kbxftafl3ft*B7fci&11tt* 
ttS©«Sa»S:*.-r«*i»#«tS:ffl^XfP«Snx4i 

»®5**»£LXJ1H»3£itf*-e*a. 
[0 13 3] fc*s, ^ftffittttJItiSftl 1 ftS 4 OUfn 

[0134] mmm7] #fgBj£jifflux, at* a* 
SEc^jK^M) ^f^»i-ri>^<hA5x#^o bps, -en 

[0 13 5] *Oi6«fi»tbTtt. ey^-A^ 
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zfu-JjLZZ—. A7H^>h 

1 1 5 

[0136] 11 3 (A) teM-y^JloXfi-^T 
&D, *#3 0 0 1. H«A;fcW3 0 0 2, &a*&3 0 
0 3. #-F 3 0 0 4*¥«r£tT. #3&9!&3E*ffi3 
0 0 3 £jg/B-r-5d£:#T#5. 10 

[0 1 3 7] 0 1 3 (B) Bt'ft*^5TftD, 
3 10 1, S*SI5 3 1 0 2, *J*rA*ffl3 10 3, 
7W-y^3 10 4, A* 7f'J-3 10 5, S«SI5 3 1 0 
6*£-atf„ #?893£:J?jKgB3 1 0 2 tCJIfflTS - 

[0138] 013 (C) tt^E/'W ;l/3>tTi-^ 
-t*;Pa>lf3. — ^) TfeD, **3 2 0 1, 
3 2 0 2, S#HB3 2 0 3, i^l'yf 3 20 4, * 
*g|5 3 2 0 5^£^tfo *§S93«SUk«$ 3 2 0 5 izMm 

20 

[0 13 9] El 3 (D) ^yWT 
##3 3 0 1, ^g|53 3 0 2, 7-ASB3 3 0 

3^^tr<, *%Bji«^jKei5 3 3 o 2 fc»rr*i:fc*» 

[0 1 4 0] 13 1 3 (E) «-7"D^^A<&fB»bfefSi5l 

0, *{$3 4 0 1, S^SI5 3 4 0 2, ^hf-*g|5 3 4 0 
3, tEfttt#3 4 0 4. 3 40 5<f*^ 

tf. ft*. dffl-/l/-t-ttlfillfttbTDVD (D 
igtial Versatile Disc), CD 30 

hSrfr^ii^T^S. *«WttfiSaS 3 4 0 2 

[0141] @1 3 (F) rayi^Jk&^T&D, * 
#3 5 0 1, *tkSI5 3 5.0 2, j*ISSP 3 5 0 3, Witt*. 

■H3**jRlK3 5 0 2tjBffl-r*iis&«T**. 

[0 14 2] 014 (A) «7D>M^pyi^^- 
T*?>, ##t£«3 6 0 1, 7.^'J->3 6 0 2^?£^ 
tl. *«§8ttiS:S*SE«3 6 0 1 <D-«*ttJ5fc"r*«fl* 40 

[0 14 3] Hll 4 (B) (iU7l7 f Dyi^^-T* 
0, *#3 7 0 L StttSB 3702, 57-3 7 0 
3, 7.i7'J->3 7 0 4^&-gtfo *58W«taS**«3 
7 0 2©— »ft«JSJcr**lia«««3 8 0 8-*>-t©fi& 
©!«II]E§lCjlfflT£ 3. 

[0 14 4] 7^*5, Ell 4 (C) te, HI 4 (A) RZ>* 
11 14 (B) tf»C*tt*a»S«3 6 0 1, 3 7 0 2© 
«jfi©-*fd**bfcBI-r»*. SMSS3 6 0 1 , 3 7 50 
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0 2 tt, 3tK3t** 3801, 55-3 8 0 2, 380 
4~ 3 8 0 6, ^^D-f yt?x.y— 3 8 0 3, 7°UX 
A 3 8 0 7 , m^TT^W. 3 8 0 8, ffcfflMfc 380 

9, &aot¥m3 8 i oTMsns. iewjt^*3 8 
ion tfti*u>xs'&t»3t**T«!iasn4. 

««H*SC©«**b/S:*«, ttCH££4Tf. MAW 
«ST*oTt>«fcV>. HI 4 (C) ffci5^T£ 

[0145] El 1 4 (D) H, IH 1 4 (C) 

*JW*3tJE3t*3S3 8 0 1 ©#|jft©— «**UfcBlT?* 
-5= **^JTtt, 3fe«3tt**3 8 0 ltt, U7H^ 
-3811, 7tM3 812, 1/>X7W 3813, 3 

8 14, flUfi***^ 3 8 15, *3tl/>X3 8 1 6T 
«^£$n?>. 014 (D) K^Lfcfti&ft^te 

[0 14 6] fcfc'L, I14(:*Lfe7"nyi?^-H 

S#J3S!©1i^7t*SSR^7t^BT©Jgffl^Jtt 
07FbTl^fet^. 
[0 1 4 7] 01 5 (A) te3*«SfST<fcD, **3 9 
0 1 , ^OitlB 3 9 0 2, ^JSA^SB 3 9 0 3, ^tR 
SB 3 9 0 4 , J&fl^-f 7f 3 9 0 5, 7 >^^" 3 9 0 6 
«?£-&tfo *%H*^7ftffi3 9 0 4\zmmTZ>Z\Z:tfT 

[o i 4 8] 01 5 (b> itmwmm (*?■»«) T?» 

0 , 4 0 0 1, 3?SHB 4002, 4003, SStfeJtt 
#4 0 0 4, M^7f4 0 0 5, 7>T-y4 0 0 6 
l?^tf. #5E93««?nfiB4 0 0 2, 4 0 0 3 Kjgjfl-T 

[0 14 9] 015 (C) SfV7,yWT$0, 
4 10 1, 3£J#TiM 10 2. ^^g|$4 1 0 3*£^tf. 

*%^tt^^sP4 i o 3 \zmmir2>z.t *§e 
93©y-< x^u-r \zmzizww<t\stz.®'£iz&^TGm 
t&o, #m o-r>^a± (#ic3 o-r>?^±) © 

[0 15 0] 6Ui©*C #5S9i©jSfl!«fiHtt«ftTJ£ 

4. ^fc, *HSEf"J©«; : f-^t§«^iSF!li~4^fett5 
© t* © i O ts&h-te to*** 6 J* « #1 «K ffl H T 

[0151] 

[5693©?i^] *589§lcJ:n«. k-tf7--;P©S(: 



( 15 ) 



2003-45820 
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[0 15 2] ¥^fl*fC^LTl/— !f3t*^«) 

t , -> u > k y * \z mm s k 

ffite v — tf 7 - - ;w * w -5 r £ an? # -s .- - c: © «t 5 & ¥ 
[ei i ] jBWffit*it« tfsgst*s©«»i&^-r' 

EL 

[El 2 ] HBItHKistt* U— S*IH**3!rtt©«*:jR-r 
El. 

[Ei 3 ] sjssBEaiHiK-ra u— tfBawsi«o«»j&*-r 



El. 

[ei 5] *nmmmz*mw%Mm-t2>m&7jk-?jgi. 

[06] Hi*TFT, Bft|@I»OTFTOf^«XS& 
^■f KffiEI. 

[El 7] l^TF T, «liElB§OTFTOffHXS* 

[EI8] I$TFT, K»lHltt©TFT©ft5«Ig£ 
10. a%-r*rB5BI. 

[El 9] iii*TFT©*^^7K-r±B5El. 

[HI 03 7Z^4^YVZ>7.mWL&&7frW£.V>tt- 

mxm^-rmmmJ ;,.,W:- : •.. 

ei. / /'• . . 
'Hei'i 2 ]X(a) ¥&ytm&<D±.m®. 

c b > • ^k^«©ig%iptoc^H^gp©sif BeiiSH. 

[hi £•)■ mmto&mom&fik-rm. 

20 [eii 5] '¥^ft:^s©W^^-rri.' 

[eh 6] *&wt>m7H?2>i>— *fm$imw<DM&7x 



i ] 



[El 2] 



(A) 



-.13S«cr> 



(B) 




(A) 



1 1 ^2^^ ^^^ 



4- 



( B ) y 




( 18 ) 
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[0 7] 




mnmu l 



[Ell] 




# 
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